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(74)«SA 


#m± rS« S (^2«) 











(54) B89i©<&#] ^^jp^^i^h©^*— 



(57) ami 

(S) SiSXfy^i S^-f 
h (S) ^-V-^^^ffi-rx^y^i ; 

^^^-fi^^9 hoy— X5r— 

t-^J?i^l« (M) 3fi*#&n-5. CO^yt-i? 
5*5?^ (M) tt, ^{f^vBSmt*— CJcoTBt^ 

(s) a«#&n-5. ^a—^-T-^a, ^nytr 
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mm •* h tz <d urnx $> o x , 

^Bg-^bLT. Bg-^-fb^ y-fe-v^ h (S) y -7*<h. 

(b) mmm^t* v^* v (s) frbv *-?~?-?zmzm 

[W#«2] nm^ y-t-v^ tm^v^V^rv^y- ^^litf2v-y;x* 
h (M) ^#^ii:i:J:oT#P>tL^^i: fc, Mie^ yb-.y^>f v^* h 
(M) ^ TtufBBt-^fb^ yfe-5>^>f yx^ h (S) *#^>7t46tc, vy**?-^ 
Bi^b*-K«fcoTI^-5Hb£*L7^ yb-ytfe^, 1 ^f£«<7)^o 

y^yx^h (s) ^^ffi^^ra^t^y- (u) 

[ffi*«5] ^^tCHufSBf^b^ y-fe-v^ v^* h (S) (D'ptzib^ 

-nzmmLx^ mmmmgcmit^? (u) <D'j?%<t i>-m>z%2>ztK 

cto-C. fufB^&iHg^y- (U) ^fiamf 7 »^4^ 

[lf*^6] HufBJg^m^^^ (U) 0-|HW&J§&ifcK#JfcU fu 
fB^«cfW£^y- (U) OglJO-»^jg^m^^L, ©M^K^i- 
2>mmm$i%kffii&'<? h)V (U) <£>-$B#\ fuiBB^by: y-tr-v^v^T; h 

(s) <7)^^< ^ i>-uz^mi-&zti l z£^xm&m2ti2>, m^ms^mm 
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m^ms] i&mfcmzttfci-zmumfc&mm^? (u) <D-m*. 

HufSBf^b^ ? -t - V V x. 7. Y ( S ) (D'pta <ki> -M<v r 0 J fcf y V \zM 
(6i-*S*Kft©tt**.U ^iffiHWy-b-y^y'x^h (S) 

*-9-?~-9i>*, Miae^-fe^offiEffojBfc (m) xt±mrlfi^J<o^ (n) k*n£ 
i-*r r -^*^tf. tit 9 Kiem^mfco 

mil] fcf*-fe;v^ ^-r*^ ^t/y'x? hOMWtM*? is 3 >iz 

o 

v-^*h/u (w) tfv -77-9^9 (A) tt$t^i9(:, MffiBg 
»^-yNyx7b (S) K3£cfv»TffrSB**-*^--*^* h/W (W 
) «rIIH5nt -^m, £<bKliufe>y-*-?^-?^ (W) V 

»** t*- * Sr&^fc-ttT, * - * ? <dxo tz7*- 9 zm-mi-z* 7- yf 



&m 2001-51 8651 



5] $ h\z.m%tt *-?-?-f<? }>)\> (w) tmuv*-?-? 
*^a,x^zz ttfm.ibtizT-t frhM&mztizBm'*? (x) t 
<Dm<Dmmrm* f*^&, mi^m^^y^ (x) mrie^* 

(a) V-^-r-^^-^rffiJM^C^H^TL-C, ^ y -t- v ^ v h (M) 

(b) y f t - i o Tf 12^ 7 -t - y 3^^f y x 7 h (M) £BT 
-^ffcLT, Bf^Ht^ y-fe-v^ 5?x^ J> (S) ^^f'^i, 

(c) tufZB^Hfc^ y-fc-v^ v^* h (S) (D^mWLmzttfc'fZflffl-X 
•) #v^tti;jtfiDt ^it ^ i i Ci ot, Mtzm^t* y-tr-v 
^y'xxh (S) frbmffi.$kffii&'<? hfr (U) £2»#tti-t;*xy 

(d) HufBJg&Mli^y- (U) «SfI:i^-^y- (V) 

£-r&^m$^s*^y- (u) a»t>* (w) zm&mir 

(f) MfeS^$tt7ty-7;7"-^ tmffB^*-^^-^^^ (W) 

[ffi^i 71 tv? ?zmmLxr-?*m%\)i-z>tztb<D 
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[i^l8] £<bKiiirl2V-*7'-*K^y vaM^itfLT, ^y-b 
-y^yx^f (M) ^#-5»^i60^^^, |tffBBf^b1-^^*i)<0^^ 
, HUffi>'^^^ J fB^^b^-^«t oTlul5^ y-b-v^-f v^xTi h (M) £f®-5§- 
ttLT, MffiBg^b^ y-fe-v^ v^* h (S) B^17Hlfim^ 
yXfA„ 

s) (u) £2»§mu HuIB^ -7- mi- 

ls^ fFWB^&^i^y- (U) £M$titK^&-T£, 89#£l 9^fBm<7) 

S) o^<H-«PU mrfS^^^^h^ (U) <^&<hfc- 
g&£#££tm:o-C. mmmW.&miH'*? (U) *2g£ffi-f\ i*i2 0 

atflU BUlBJgmm^^^ (U) K^c?V>-C7*-*-7-y-^y- h 
;v (W) £S§=tfiU Huie^-^-y-^y- h;V (W) HulB^^-b^^T 
(m) XiifrK^iJ^m (n) K^jSI-^tc^Atv^ ffi^2 1-fcfB 

imitCiot, HulBv-^r'-^^ibBtrlB'y *-*-^-y-^y- h;v (w 
) tlWIC^TC^'WA^ V-^f-M^ h;v (A) £ai§tfiU HiffB^*-^^ 
-y-^y- h/u (W) V-^f-^^^ (A) \zW3ftZ>, 2K 



(6) 
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EW<9 h;v (X) ZMUv-xr-9 fcJttfcU ffffsasi^ h;v (X) « 

o 

*A-*WK:#ilU rv9 )\"9*-9-?-9*mmLx, n a.- * \z.t*j 9 

(a) m^rV9 )^irW ^9 Y <DV-7, T- 9 Ktt LT— #faM&&£fr L 
flrgBV-*7*- y-b—W v^x h (M) tztb<Di - 

(b) v^^^^Bt^k^-ictoT^ vt-yyj v^* y (m) *Bt^k 

(c) LT<£>lifrifi* yfe-S>*r>f h (S) <^-§&&%s$s 

mzmm-tzztizx^T, mtm^t* v^-vyj h (s) 

-^v-^lltHL Ttm, IfffS v - * r-*- * tr— V* 9 

(d) HtrfS— ^C7C^ ^-^^-^*HtffSV-^T'-^^^^tf7ti6(0=i-- K 



(7) 



&m 2 0 0 1-51 86 



[0 0 0 1 ] 

& o 

[0 0 0 2] 

[ftJRoSi] 

JtitlUlC'SroTv^o m^7*-*«lW£K:<fc oTl&fl§$*L*<Z>£ffilL 
[0 0 0 3] 

^(OSfl^ fc^Pl^\ t'JW («X.i»ft«IO**) ^p D pO|^PT$tL7C 
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[0 0 0 4] 

£&5S ttio fr-*^ r* v * M'Ppp & * * - * -7 - * > Lfcfll© 

<y * - * t - ? m-^vmm mmmn $ tt* 0 

[0 0 0 5] 

f* v * )V T- 9 V * - 9 v - * y 7 {±7^"fl K M# L fc -IS KSfrfT 

- * * flIS-r & titbit t'JvW^ S?4<&9 tc^-So f^pp <0 — SB £ 



(9) 
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* > ^jSo^ < li, -7 *-*-7-*££j£L, fltifcftO^Hf)^ 
[0 0 0 6] 

Lid t -r&aw] 

[0 0 0 7] 

[KS Sr Mik-t %> tz *b <D^m 
*»W*CJ:*Ltf % f**J9fr*r *-9^-9*mm\^X7>¥9)\'*~7 : yx.9 h £ 

f^-^v-^^ilffifiti:, -7 *-9^-9 * V-^-T-^^m^&tfi 

SStiT, f y^^/yx^ f W -^-vNyxX 1> (M) tfifiibhti. 
v^*-f-*H£-5Hfc*-K«fcoT. ;* y-fe-v^W h (M) rt*l£-^t$*LT 

^ f^t>?-fe-y/>fyx7b (S) ***i6tjtL& id Lv» 0 
Hi:^7-fe-y^yx^f (M) <0Hff-^ffcf±, <&K*--&ffi*-Bg-^fbv 



2 0 0 1 - 5 1 8651 



[0 0 0 8 J 

h (-T t'Jy't;^ Mx.lff^i<D*4t7*yx^ hri^ntf 

^jjci- £ t k & * „ <&-pi # - £ &m t-f%> m^timm &m ^btiz mm 
ztz&mt^-fK, *zrv^? Y<Dmmm%<n2:m*-tzif*mmLx^ mm 

(OX 9 %*5L%\ l zttLxmm2 J &&zi t&Trfmx&Zo t tzV 



(11) 
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[0 0 0 9] 
[0 0 10] 

T9viJ- OrtetfibV *-9-?-9<D\*=>tzT-9 ^3ctLt, 

f ) t'Jyt;V7'y^;Vty*yx^ h mi"0 fcffii&TffijiK-t £ «£ ? 
yj-C. fy^^i/yx^ h {zm.fr&t ti&o Z\<T>TV 9 fr*? * - 9 9 \Z.\i 
, y-nyfcfv^ ^-i;^^ £&M<2k ^^ICT^ v iJ-\z±Z>*j 

*-9^?-9 <DtkM bz£2> i*mm izn-t % mm*$> & o 

[0011] 

*-9-*-*>y*M-fz\ ktfX%hTV9)\<*~7 ; s 

r-9<D£7%^ rv9 )^m%r-9 ; 74 tt-9 ; 3Ui r^-fe^ 

;vt*-^t. h 'j >9t-t&z\ ttfr*£&<Dx^ x.9 y] tmm 

, *7-K-n (-^tc^^x^y n>?^^v^r rtf^-b;vj t^Xftlblx 
%>) (DftRU?W*mLfzri?9)Ummzir&Z\tlz£<>X&L>tiZ>, TV9)\<m 
m<W9 J t)i'k^7 z\t}<z%?>7 0 \^tzi)^xrv 9 )Vit^-%\z\t^ ifcWOkf^ 

d 1 fa<r>9 4 ^<DTV 9 fr^mzm^&TV 9 fry*- 9 <0>m\\*:7 * > h 
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^^fiJffiLT, tft^ fy ^ - ^ {; tilt i i #t I ^ c iinbofy 
[0 0 12] 

Ei i Kt±. ^bj^^ y 7&m<DnM&mffi.<v i o^^ttrv^ 

0 vxxP^lfclOO (0!lx.{fMD5M^(7) J: -5 &-?j[6]^y yxMii) lUot, m 
ft&TfnW\£?^)\'*m^&TV*)\>>*'7'i?x.?Y, ^ MH V (U) 
Strife ^tU^^t-y^^x^h, s<? Y )VM v tmh ti& 0 ^y 
v.xMifcO|£f^ ATJT'-^Iv (i.j) SWoT, @^^X^h'j>^ ( 
y.Nyvi) , L< fitei^lfc (fingerprint) llb*<D, Atlr*-?I V (i,j 
) ©^Iv^/yx^ MCMLT, li&frbzm^* h U tXh 
2> 0 y^ vj.fi, A'r/xn^^ 7-t-y^yx7 hM v /}^t'Jyt;v 

\tir-*$:&j&i-z<Dtimftxmmiztj:&£7i<z&]&ztiz>cvtfmi tv>„ z 
m&MK&^xwLftvo.. Mm~^m%--%m^y ^^-mm. (xa* v-k-vyj v 

x^FT^^'jXi) ©IOC, MD5fe*«**o flfeoaLfflnr^*— Jjfa^y 
M&OfllfcWU SNEFRUSH^C> SHAPES. ^HAVALM^/& ? ^> -2> 0 (— y yx| 
Wti/Zmi-ZMWUZ-^^Xit, Schneier.B. .Applied Cryptography, Jhon Wiley an 
d Sons, 1993, pp. 333-346 *Lfcv> 0 ) tt, ^H^v>a 

ra^^v*;^^^ Y\ l zmm-rzxmtfWbfrX'$>*> 3 ) 0 -mz. 



(13) 
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Srinx4^y>iM»H (F v ) *8#-f*»£\ h t± 
h =H (M v ) , 

Z> ; h^x.f>tL/cfci-^ M<DmW&mM-?&2> ; x.h tit: £"$-&t 

, H (M) =H (M') <7>#14£ffJ£i-&> fife<7)^ y-t-vM' £ j^olt&O^S 
gffC&& 0 '^v'aM&MU >^—7s7 , -4 T 9 v 9 (Birthday attack) tWC& 

[0 0 13] 

■e** 0 - ? L/;^ki:J;ot, dtL^^Bf^k-r-^ fc-ft&<s>T'-*£i$giJL 

[0 0 14] 
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H*--t?»«TO-C**S^fr, JL— 9-*^, l~vX*^J £ffiv>T, X-y-tr 

A*«fiJffl$tL4»^ #JB*-£¥UfflL-C* yfe-^OHff^k^fi 1 ^, t'Jvt 

m^^<0^^^\^mU-fi>tzib^ «*.HnWR*ffdfll 
H# ^<2rgg *-£ij-x_;2>£2: jTOffi-C* & o £ »t £ <&H§ * - Bg -jg-ffc £f lj 

i&iitaoT, T 9 v iJ— if^ 4:ffl*-iZT?m>Ltzt 
[0 0 15] 

M^fg&^l^-T^^XAtcfi, ELGAMALT ;v rf' J X A & £/T)SS (7*v*;i/ 
y^^ftli) #0 x. ifPOHLIG-HELLMAN T ;V ^ 'J X A 



(15) 
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, RABIN T^rf'jX A ^O^ES {fTV9 frtttt&Nk) TA'^'JXA tv»ofc, flfe 
<7)^< ayVfe^itT )V^n) X2» ^Wc^Xh *K ±&<7)Schneier,B. , Applied Crypto 
graphy £ #J!B $ *L v> 0 MS W^M^ \Z it „ CI -5 L Hf-JH fc T ;V :f V X A £ r* v * 

[0 0 16] 
[0017] 

ILt (yn-y^l06) -)t-^v-^OAofctyy'x^ ^^h;H v ' (i 
yx^IV (i,j) afWy-b-^^yx^bSvli^ 
-«*fcfcfc&i£tfa& f *T*>i'L* (7u -y?108) 0 i^^n-bx (yn«>^i08) K 
^fcot^H-y^yx^f, ^ h^S v *l£tfc$**^^^ti> 

-^v-ntyyx^h ^Rtt^ft t * * Am<Dm%^-c ¥%\%X 

§ £ v> J: 7 & v> -5 m&&$> &o £ h \~-T- 9 &m.ffiJL\± 9 u y \£ y 7 1 



(16) 
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[0 0 18] 

b^/V v *f), t'JvWyyxniv (i,j) vmtt&frKlftA 

■tz>tztb\zmm»s&%*? ^-9-^-9^9 hfrWvtmhtiz (rn-^no) 0 

KS^£*Lfc*V v^V^^x* h I.v (i.j) «W^^n 0 * 
^-^-^^ f^Vv^t'Jyt^iyyx^ h I v (i,j) ©ITO^i 
*^M-5itj:ior, * * -^^-^ y v^v^vx* n v (i,j) 

^-^-^Ao/;*yyxni v ' (i,j) 

(7*D y 9112) o 
[0 0 19] 

^-yC^t-^v-^y^^If^jco^T^^itCtSo &*>*A/*I£S[ 

#K?Ftc^o*v^ tlx.lft-f-fify^^T'yx^ K 
»tfy7^7 , yx^ M^O^^N^ftMt/yx^ He 

ra*tw * * - 9 * > ^ £ TWteT* * - £ a*3#$ *l* <» 

[0 0 2 0] 

M 

[0 0 2 1] 

(1) mftRZfnm<V\S9^)VZffiz_fzri?9)V*'7' : y^9 h ^ 
MH V (i.j) W'btLSo MD5M^«t 3 i^W^ y-t- VT)Vzf*)X A £ 

% >';-b-y^yxXh M v i)^tbh ti& 0 
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[0 0 2 2] 

(2) RSA&xitfliFim®.(D£7%m^m*my<*x. ^^-vNyx^ 

[0 0 2 3] 

(3) s v ^ ^ *-9^-?*%$L-$z>fz#><n>*s>r**^<r>\Z'j yx&zt 

fafc-tZo WHf, S v f±512tfy Y^-r^Z. ti)^mx-hho n^g<7)^^ h 

^M#i-^Tieco^x-yy{i, ftfc >9 K^JK fcigffl U -e<7>&MT*>*L£ 

^O^l^Ciot^Jl. ^fUg^ftl 19 ^ X h HZ> o -SHfcp* y -fe - v V x. 
^F, ^ h frSv^teWZ tf > KW\ 0«*#Jl9^-C<b*L& o Sy^f 

ffflx.{fU v O||2 ~H65tT^ HC:mt£2>&fcf ^ hfc»±* S v^tf**)^^ & tf 
•;H ? 0«, - 1 <Dm*m*) mxhti, S v K&lf2>ttfci-2>¥vhtfKD 
\J v (D\£y V fctt 1 -hmnmxhfl^. ^> *>^>A,^c?5<it^— RUT^ «9 . 

£{£U v Ki3tf&£>& tf? htf*> - 1 <£>ft£llx-£ft*5 >9 fc. 2 <7)^t^#Ji9 ^-c 
t>o*RTli&-?r&*K U v K£tf& 1 <D\£y h - 1 <om £ ft! MS T £ i 

-Kxzmmv&titfm-tzttzte&o Uv^mj^^ Hi, eyarn^ 
£*u* % *-r* *rv? )\sft&i,zi>mxtetz> 0 LfrL%aM±.mm%¥ y tn* 



(18) &m 2 0 0 1 -5 1 8 6 5 1 

[0 0 2 4] 

^^jx-(^^3-9--r >as« (dct) <d x 7 %m<Dm<D * << -f^&zmmL 
) xit^mmm mt-tf'f e^xii^o^ittiHfrfs-^) u v £ 

[0 0 2 5] 

(5) t'Jy'tiH/yx^ h I v (i,j) <D— fflj, fllx.wrb oaUSfr tf*3t3R$ 

fcmH^&&&o Mx.tf b fi, >f *-S>0****v3>fc*5»t*l6fc1-&£fc 
>6 ? nrtg-C*^^\ ittfitf^-fe^ va ^016^ Sr^'fbLT, ■'S* f )VA V ^^ 

& & , 1- & ^ * y y i ^ b (?) b n k& & mm<D?mw hz®m-tz> z.tK%z 

TIB ^; n:io r^-r i fc tf*nri!6"e* * : 

[0 0 2 6] 

[ft 1 ] 



(19) 
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W =V-(V-A)A £1 
V 

J A- A 

[0 0 2 7] 
[0 0 2 8] 

[&2] 

[0 0 2 9] 

t/yx^ h I v (i.j) i:44fy^^>> *-^-v-^<7)^ 

[0 0 3 0] 

(6) h;vw v ti. aa*^^ h^A V 3ft***ai**t*:Iv (i 

,j) o-g|5tc#A-r^-^tc«tor, t'Jy'tiVtyyx^ K h;H v (i 
,j) cil^ltLs:H^JLv\- Mvw v £#A-T&- 

OXofcRtly' (i.j) Sr5l^"t*i0^ffi»i % Tteo^K-fco 
Iv' (i.j) =Iv (i.j) +a v (i,j) W v G,j) ^2 

Iv (i, j) = c Xcos (2 n- i /h) 5^3 
-IftCcli, *-^T-^>fg^-^<t-?--40dB PSNR (fcf- * S/NJt) "Cab 
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h <fcdKSiR£tL&o v *-?T-*<Dm<owxjj&*mmir2>zt i>osmx& 
&o mk.tfmv)**- »; yyi r * ? \zx^xw:t &m&x<y- u y?~y r * * 

^mmmK^xmm^fix^h^^coxh^x^^cm^mm^tLtz^) 0 m 

3 K^1-#iJ<7)j^£\ * U Vi-)V7*V ? i^yy x ^ h <D b ff **, ? * - * v- ^ 

yxni v ' (i,j) y^>r^*^ h t^CffStmCTMn* 

ix.tv^) Kit* bftW t-^-^Ao/;II^I *L&tf s , ^«9 0 ( 
m-b) ^fOUsHli. * 'J yW/^v^yx^ Mcfcltsra tff^fc^ 

z\(D-^jt*> z\t, Wv&ftRzmom&t Lxmti-z>~>X7t<y * 

*) bm^&iiz&i&x&Zo LfrLmm<Dm&izit* v 

rttcioT, Vv^^fcB-rc: t36Wig^*a 0 iMLtoSfciKfi, 

-^jt?*(9. ^mmm\z\t* *m^frb-^%v*-9^-?*&%mirj]m 

[0 0 3 1 ] 

^t-^v-^oAo^t^x^Mv' (i,j) ^?>iltil$iifc 
3lf-$*Lfc) &v>0>*&tt&>M-S^ ^*MH V " (i.j) & J §-x.bti&b 

itt^.o z.<ou&<d#^ v izwrz&m'i t-vkz&wz b<D 



(21) 



4SS2 0 0 1 -5 1 8 6 5 1 



L, m^2<Dftfrb1£i (1 + b) #B<WKM& bO^HT^ffHffiU 
ZbKm3<Dftfrb (2 + n) fl^i:S^i^T^IFIL, ^TI^KM^: 

mm? h^t &osmx& & o 

[0 0 3 2] 

(A) Wffi-f'<&&7'uv b^f^^^bLT^m^^ WVA V "« 
[0 0 3 31 

(B) Av^^br^^ h ;VA V " ^a^bLr, v-*^ 
Xv^^'btL^o a v '' £it^b1-&m^ift#! i St^ nisv^r^-^^ mv 

v v^ie^b-t & ^w&s t mmx$> & 0 

[0 0 3 4] 

<£> -i> ! 

[0 0 3 5] 

[&3] 

®mm&= . w ' x — - ^4 

[0 0 3 6] 

(d) xfyy (o zm*)MLx, b^mmftfrbtcz^-yu v ?k^x 

[0 0 3 7] 

(e) ^^h;n v " (i,j) \z?uy \£>rxiixt-- } ) 
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[0 0 3 8] 

(F) Vv<t[^i:^^^ MV#tt£fiix.£, V><o^<7)7^A^*-?-7- 
MHUffi (^UtflOO^O-? tf&mzti&o W w <Dj®mtfM. 

ffio^tt-rtLtm^-f'v^^^rv^^ h i v " (i.j) ^fip^tmstt&o 

[0 0 3 9] 

^tLTV^ 0 &S-r*Ui\ tlt/yx!?>l v " (i,j) (i, i3-?-^<t'Jyt 
;Viyyx^H v (i,j) <0** fcfltx. "C is «K Lt^^o Tis-e- <b < 

[0 0 4 0] 

Jv (i.j) i:^ni'Jy'tH^-yI v (i,j) X^^'JytiV 
fy^^^yyx^ ya(0y^f t S v ^> ^Sc<7>*:*6<^<2rlig^- & 

-Sit #T I ^> ^y ^ ^ 1 7"y x ^ M v (i,j) K&rt&tiLWlt, t'Jy't^i 
TV J.? K ^ MH V (i, j) Jv (i.j) tf>*^-y Vy'&t/^ n <y 

[0 0 4 1] 

(A) I v (i.j) KiSif^^y h<D* y*~-W4 hZmM-fZo If* 
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[0 0 4 2] 

(B) 9 s7**-* S w frh*7 *-9-*-9*<9 h^Vv^it^o i7*yx^ 

h I v (i.j) WIS"*'***'** h;l/Av^tf-m-r^o 

[0 0 4 3] 

(c) v v fcEic*^* h fr%?&.*ffik-tz<7 9 •?-?®m*&& 

-f&o Ztih(V<? h^mm<D^rti^fLt Mv (i,j) (ottnznw 

frao^T^ J: -9 V v fcB8L-C&fc*LfcfflB8*. yZ/^2^^9 h>H&1lt£H 

< *7 9 j3.9 K ^ Mv j v (i, j) fc, 7*-^v-^^^ f;vv v ^ 
-£-2*LTv>£, i-35rt»*>S»*#*cJ:oTJ6^$*L/i* , /^i^ h I v (i.j) 

[0 0 4 4] 

•/W>-^yyx^ Mi, 256 (mfi 1 ) X384 (n^J) O^W*ix.T 
-^<7)5i&Jgti, -45dB PSNR&&<, EI 5 fcH 6 SrJt«1"4 AK^i^MJpT 
ioT»JnTlig£&Ofi. £S&*fcfcv>TBEfcOfc£.;& "Charts **v>J±tr 
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fi*&£ titzMW tmtX'*? hfr!$Q*ffix.tz, m*<7>mw<v 

* £fiSx-£^ - vizmm $ titzm&vmmKWB lx& o > -^^vy^n^o 

[0 0 4 5] 

££fHffi-f HI 5 ^fy^U/yx^ h u y \£ >y*M-?t, 176 
X274fcf ^-b;WZ&»9. JPEGJESS^ife-tt, >9 <7>tl£:££: Ct, 28.60JEi8S 
JtWbttfc (JPEG»i«#!IW*ti^^*4BE«eS-C*»), Bhaskaran and Konsta 
ntinides, Image and Video compression standards, Kluwer Publ ishers£r#fl?. £ 

<D A * - v ibm h ti tz o EI 9 li . El 8 (O H * - V \z M i" & *§ W l£ft ^^iLTv^ 
So Kfc^^^^ti^ **-*v-*o#;fiE&^-t\ L?t>6 ? o-CEI9c7)iiift^EI 

spcj a*9Hifcgi& h ti& o H 5 (OA * — Lfc'<- v a > Srfp 

^ #7 ^ - 'J > / c f i ^ i t ^ i f, ^ t: ^ S o SfcKEIlOKJi, HI6 07*- 

-trnKg^LT, ^^^T7t^<7)|lI5 0^^-v<7)]fflf^^$ti.Tv^ 0 EI11K 
WU EIlOtfM^-vKo^T, ^tHfl^ICt^i^t-tCtoTf^ti 

ti&o Ltzib*vXty*)&X\ l zm-t2>Z<DWmz£<oX, V * - 

[0 0 4 6] 
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-?<DW-m*fto c\btfX*%%> £7 #ffirr>fcf^ h 7 - y- ^1" & 
CioT, ±^<7>>y ^-y-^-^^y^n^K^t&^t^ft^^-r y 

[0 0 4 7] 

^^^#-eabtL(^ ^m^mnx^sE^m^^ci ttfmtx&zz tarn 

[HI] 
[i2] 

[El 3] 
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[®4] 

[IS 5] 

fy ^iM^- h CAM £ titzWi& £^-r®-e& & o 
[0 6] 

[0 7] 

HI 6 <DfflM1£Wt. : &7F~tWlX*$>&o 
[08] 

ffiJSS. * n bT > ^ ic J: & M<& K*t1" & »14 £ EI 5 <D ? n y tf > 
WEGEEfii titz V * - * v - § * - Sr^i-gj-e* & 0 
[09] 

[11 0] 

«i)iTi:J; £m<&Ktt-f 0 5tf>iiD*)J£-c<b*L7t'y- 
^ # § ^ - y^^tit*^ o 

[0 11] 
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[StiJB] ¥^12^3^278 (2000. 3. 27) 
I^ttMiE 1 ] 

[tt2E*t**3i«] mm* 

[»IErt*] 

»j-r £ tb<D-%&X- $> o T „ 

fcbSJLfcpt yfe-5>*ffiHS-ffcLt\ Bf-^-fb^ y-b-y^ yx^ h (S) 

(b) IfffSBf^b^ y-fe-^^-f i^* h (S) ^<b?*-*-7-^£2*§m 

v^MgcfcHifeLT^ huIBt'v^^^t'v^^ FW-H-y^y 
h (M) Z&ZZtlZX^X&htiZZiit, HiffB^ jr-t-^yi^ h 
(M) flTfBHfriHbjX *-b-v^ v^^. h (S) fc&Sfc*. v^^H 

Wy'x^I- (S) 3J»^>HSa$tt^S|«[«:«*^^ (u) £fuf2MSI 
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-HS^fiLT, flJIBJiatftfil*^^ hA' (U) < t i>-%V>*ft&Zt K 

J:o-C> mmtiLmmi&^t (U) S:*§ffi1-^-rf -/Sr#tr, K*S4i: 

flufEBf y -fc - v ^ ^ h ( S ) e>&%<tt> -u<v r 0 J e y b icfcj- 

mflB^ trlEf*-*^-? b^Mffifi^gc (m) Xfififffl^J^ 

(n) KMfoi-Z&TtZffix.Z'y K;l> (W) KX^xm^fi, 

(c) h&IB^ y-fe-v^'T SJi* b (M) ^<b£D*^-*£«|gli-*£fcfc 

^ i ksbiro:£So 

[iMl 1] T-9*-=-v bri*. t-f^ty-vx^ btf>«IScW-fc* v 
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o 

h;v (W) tfV-*T-f<? (A) tfi^tSi ? MISBb 

s %vc* v*.-vy4Vz-7s\> (s) K^o^-cmris? (w 
) zmZ&irAT-y 2 hiztauv YJ^ (W) v 

^hjv (a) ^v-^T'-^^'b^^aJl-^x^*/^^, $ Mcftris? *- 

(W) kitm^ £^T-v>&Ci k^;bft&7 :, - 

*^^S§:ffi$*^-&g^^ Ml/ (X) ^IIIOfflHHftSIIilt^f^m 

miss^^h;v (x) a*, •8&tB'>*-^v-^<?5jffi.*5ittLTv^«rsBv 

Vy4Vx.7>Y (M) fc^^x*"/^ 

(b) v^^^^Hf^k^-^ioTlffffi^ ^-t-v^>T Vi^. h (M) fcHf 
^bLT> Bf-^>fb^ v 4 V*-* Y (S) 
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(c) m&W&Srit* y-fe-v^>f v^* h (S) Offi«jft»K#JE-r&aH3-J: 
^yx^h (S) ^"bjg&^it^y- (U) ^Iffinf^t 

(a) uiriBsatft**^^ b/b (u) fcWMtt*-'** h/i/ (v) «&-r 

(e) fffEV-^T*-^0-SBSr«^LT, huIS^^ ftfc v-*f- 9 Kit 

m-thmmsM^t (u) a**,**-*^-*^* (w) ^^#tb-r 

x y "7* £ > 

(f) frfBS#?$*L7tv-^7»-^ intuit (W) 

(g) HtflB^ y-b-yY'f v^* h f'- * £8^1"* - £ & < , 
o&^y-*x-y-^£C&x-y-K^y yant^HIt-S- & < , &m 
V - X ■r- * o t> * _ >jr -7 _ ^ £^fii -t & * t y ~f t 

y^fAt$,ot> 

$#W3*WS:j* y 4r - S> * Bf Hf-ft L T\ B|f^ 7-b-y^yx7 f (S) Sr 

(b) mffSBf^b^ htf»*> -7 * - £S§ ffi LT V 

J^y7fA 0 

[R^18] $ KATIE V-*7*-*fc^7 yxit^iLT, y^y-te- 
yy^V^^Y (M) «r»4feae)0#S«r^*, «HBHr^fki-*^*0#S*», 
vy'^^-^Bf^k^r-tC.to'rMffi^ y-fc-vy*^ v^X h (M) SrHf^ffcLT 
> lufSBg-t^^ yfe-vy-^T vo-y; h (S) 1 7 Kf2«&<7> v*^ 

A 0 
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s) ^fb^^mfs^^b^ (u) ^fiaiu mm? ?zm%&-? 

(c) buIS^ y-ir-v^'f h (M) ^"b4D^f-^^init^ 

s) o^4<H-»tffllU «riBJa«afc«i*«* (u) o^4<tfe- 
t k± or, f&IBS&^J^* mv (u) *2*£ai1-, i*®2 0 

tLtflL> «HBS«i«S:«*^^ (u) K&^r**-*^-*'** f 
;v (W) IffiU fulfil (W) ri*, tfriBbT^-fe^ofr 

<OW. (m) XtimrlB^JO^c (n) fc*frJfc^**x£«x.rv>&, tt*«2 1 Kfg 

) fcrac^txSrfllx.iV-^-r'-^^^ (A) £*£mu mm?*-?-? 
mv (w) v-*^-*^* h;v (A) Kfi3S-r&, ft3t92 2 tc 

bw<*Y)v (x) zmmv-xr-ttitigLU tmBmtfv*'. (x) &m 

Uv-xr-?s<? Y)V (A) KttLriS&l-S. W*^2 3 KiSlfcOv.XxA 

o 
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^ 7 y It, iffiV - A f - ^ 7 -b - yT^ y x ^ f (M) £ 

(b) y^f tS§»-i:iot> ^y'x^ h (M) ^Bf^k 
LT, Bg-wlt* y±-*jy>( Y (S) *&2>tztb<D^~ 

(c) jg«cHis£i LT^mrfBBf^b^ y-t-v^ v^* 1> (S) <7)-g&£ 
tJa^^^m-t^- t tCfco-C, MBB^fc^ y-fe-v^ v^* h (S) 

miE*tM@^] 0 0 0 6 
[0 0 0 6] 

[^Mmvk Lxdt-rz mm] 

Schneider M. TA Robust Content Based Digital Signature For Image A 
uthenication, J Proceedings of the 1996 IEEE international conference in 
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Image Processing, vol. 3, 16-19 September, pages227-230, XP002090178 fi, *s7 

1E1TZ>*4 -7ttegr%:Z>? 4 -fX'&Zo Delaigle, J.F. b<D TDigital watermark 
ing.J Proceedings of the SPIE, vol. 2659, 1 February 1996, pages 99-110, XPOO 
0604065 W\ rVfJi'^MlzBizM.z.ti:^? * - * ^ £ft&t£ -/u -te* £ || 

[3M£«IE3] 

[MiEtt^g^] 0 0 18 
[0 0 18] 

+-^^h;W v )i^, t'JWt^x^Hy (i,j) <©W5SP5-tc#A 

i-*^*na[fflnrfii*^*-^^-^^^ h/ww v **#f>*ta (•7'n^^iio) o 

KMjRZtitzXViti-frjrriSx.? h I v (i.j) ^^^iot^So * 

h^Wvfc^- 1 ; wtr^x^ h i v (i,j) oa^iB^^a 

^Witciot, y*t;vty^x^ h i v (i,j) 

rtfgL 9 *-^-^Aoftt^x? h I v ' (i,j) # § #<bft& 
(yn y ^H2) o 
[#M*iIE4] 

[ItiEW^B*] 0 0 2 6 
[0 0 2 6] 

[*1] 
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W =V~(V- A) A SCi 




4a7a 

[ffijE^m^S^] 0 0 3 0 
[0 0 3 0] 

(6) V *~-9~?~- 9^9 h;vw v ti> &m^9 h frAvtim^ltiZtifz I v (i 
,j) <o— %MzWAi-z>z t iZX oT, t'Jyt^yvxn, f;H v (i 

t-^v-^©Ao?tSf Iv' (i.j) £Hfc#-f &-<^?£ii> TfE^K <fc o 
Iv' (i.j) =Iv (U) +a v (i.j) W v (i.j) ^2 

a v ( i , j ) = c X cos (2 ;r i/b) ^3 
-iftKctt, ^*-^v-^^3ft*^J:-e--40dB PSNR (tf-^S/NJt) "C* 

& 0 ^iJx.Mo^^-'; y?-7T 9 9\zx. o-cfttauft**--'; yyyr 9 9 

avZmmirzzttfBjmx&Zo mc^-^9 bfrv v zmmLx, matit^T 
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ho v * - * ? y t ? ? zmmLx * * - ? ^- ? *®.fr&ttit&m%jjfe 

3 fc^l"***)*^ t 'J v t ;Vf y ^ "/y x ^ h O b » 

yxniy' (i,j) (tU-Wtr^x? h^t^mMISI^IStn* 

m-b) *t<&3BR»±. yt]Vfy7^7*yx^ Mcj3lt£ |bJ Cfi 1 ^^ 
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